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Silybum marianum, Tribulus terrestris, Citrullus). W3yyeHbi 


CTPYKTYPHble ocoOeHHOcCTU LIENOIO3bI 4) Knrouesple cosa: 
MUKpOKpucTannuueckonw = =6uenntono3bl §=(MKLI) uz cTebnen Lenntoso3a, 
NI@KaPCTBeHHbIX pacTeHYuM amaranthus, silybum marianum, MUKPOKPUCTAasIINYECKaA 


Llenniono3a, ruszponn3 
LIEsIIONO3bI, NONOCHI 
NOrmOwweHua, BaNeHTHbIe 
KoneOaHua. 


tribulus terrestris uv citrullus mMetogom UK-cnektpockonui. 


Bpegenne: I[pupogusiii nomMMep WesWIKOI03a, ee MPpOM3BONHbIC HW pa3zIM4Hble CTPyKTYpHBIe 
MOJe@uKalMH, B HaCTOAMIee BPCMA ABJIACTCA CbIPbEM JIA W3FOTOBJICHHA WIMPOKO HCTOJIb3yeMbIx 
MaTepHasIOB B HapOHOM xo3alicrBe. Ee lpewMyllecTBa, MO CpaBHeHHIO C CHHTeTHYCCKHMU 
TlouiMMepaMu, — HasIM@4ne MpakTH4ecKH HeucyeplaeMOn cCbIpBeBoi Oa3bI B UpHpoge. IlocueqHue 
TOJbI YUEHBIC AKTHBHO UCCIELYIOT aIbTePHATHBHbIe MCTOUHUKH CbIPbA, WIA MOUYYCHHA LWeCJVIFOJIO3bI 
W3 OMHOJICTHUX pacTeHHul, Wiad pa3sM4HEIx weet [1,2]. Ux crpyKrypHpie ocoOeHHOCTH H3y4aloT 
(bu3sH4ecKHMH MeTOJaMmu. B 4acTHOCTH, peHTreHcTpyKTypHble 1 MK-cnekTpockonuu. 

Vi3pectuo[3-5], uro WK-cnektpockonMa ABJIAeTCA YHMK@JIbHbIM HHCTPyMeCHTOM = JA 
YCTaHOBJICHHA OCHOBHBIX XapaKTePpHCTHK CTpOeCHHA HM CBOMCTBA MOJICKYJIAPHbIX COeMHeEHHH, 
ONpeeAeCMbIX UX IpHpoOM U CHCTeMOM BHYTPH, H MeXKMOJICKYIAPHBIX B3AHMOJCHCTBUH. 

B cBa3H C BBILMeH3JIOX%KCHHBIM, WeIbIO AaHHOH paooTbI ABsIAeTCA W3y4eHHe CTPyKTypHOM 
ocoOeHHOcTH I[@UWIFOO3bI W MMKpOKpuctammueckonw wWesnsron03br (MKII) 3 ctedneit 
JIleKapCTBeHHBIX pacTeHuit amaranthus, silybum marianum, tribulustectestris u citrullus Metooom VWK- 
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CIeKTpOcKonHMH. 


IKCHepHMeHTAaJIbHad 4aCcTb 
VK-cnextpbi oOpa3ij0oB CHuMaIHM Ha Dypbe-crieKTpometpe Perkin Elmer Spectrum IR Version 
na3epHoii ycTaHOBKOii c IMHO BomHEI A = 632,99 uM, B guama3zoHe or 600-4000 cm’ c 
MaTeMaTHYecKHM OOecrieyeHvemM TIporpamMMpEr “OMNIC». [lozrotoska oOpa3l0B OCyIecTBIIAIaCch 
TlyTém B3BeluMBaHHA KBr B cooTHomeHuH 1:80, c MocrewqyroulMM MpeccoBaHHeM CMecH B IIpecc- 
(bopmMe, mpuH gaBnenuu 20MIJa. B pe3ymptare ero omyyaetca Moynpo3spadHad TaOseTKa. 
CuHumasiucb, YTOOBI pa3Mep 4acTHI OBI MeHbIUe JIMHbI BOTHbI MK n3y4enna. 
B kayecTBe HCXOJHOIO ChIPbA HCHOMb3OBAaIIM CTeOIM JIeKapCTBeHHBIX pacteHHuii: 1. Pacropommia 
(nar. Silybum marianum); 2. Akopubr crpémsrommeca, (maT. Tribulus terréstris); 3. AMapaHta (sar. 
amaranthus); 4. Ap6Oy3 (nar. citrullus). CreOmm pacTeHuii 3aroTOBJIeHbI B KOHIIe BereTal[MOHHOrO 
TlepHoya Ha TepputTopun TallikeHtcKol oOmacTu (Y30eKuHcTaH). BpiqemeHne IesuIKON03HOM YacTH 143 
cTeOsId MeTOOM BapKH. Ilepex Bapkoii creOM W3MesIbYaIM 0 JJIMHbI 5-7MM UM KHIATHIIM B BOLE B 
TeueHue 2 yacos. Ilocne oTgemeHve TBepON YaCcTH MaCCbI OT X%KHAKOCTH TIpoBOAMIM BapKy. Bapxy 
cTeOjleH MpOBOAMIH KHCIOTHBIM WH WeO4HbIM ciocobamu [6]. Ilocne mpompiBKu ouwyaeHHoH 
HeWO03bI 10 pH 9-10, mpoBogusnacth oTOesKa c 3% pacTBOpoM Mepekucu BOZOpoya mp 65-75°C B 
TeyeHve 2 yacos. Ja MouyaeHHA MMKPOKpHCTaiMyuecKoH wWeswoNO3b1 (MK), rugzpomu3 
IeWONO3bI WpoBoywWIH B cMecH 10% pacTBope cepHol KucOTHI Hu 10% NepeKucu BOOpora B 
cooTHomennue 1:1, 10 oObémy Ip KHIAGeHHU B TeYeHHe 2 Yacos. 
VK-cnektpockonua o6pa3ioB tesmros03b1 A MKII, npuBeyensi Ha pucyuke 1. 
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Puc.1. WK-cnextop yesmrono03bi (1) WH MAKPOKpHCTaWIMYeCKON WeIIFOJIO3BI, (2) OOpasloB 
amapaHta (A), pacTopomuia (b), apOy3a (B) u akopua (T). 


Vi3BecTHo, 4TO WesJNOIO3a OlpetesAeTCA B OCHOBHOM IMIOTJIOWTCHHeCM Tpex THOPOKCHJIBHBIX 


Ipylill, HaxoJAWMxXcA B COCTaBe KaxKOrO POKO3HAHOrO 3BeHa. 13-3a OOpa3z0BaHHA BOOPOAHBIX 
CBA3eH Mex LY COOOM, KUCIOPOAHbIMM aTOMaMH IJIFOKO3UHbIX 3BCHbeB HM KHCJIOPOAHBIMM MOCTHKaMH, 
CylecTByeT PA, CTAOMJIbHBIX KPHCTAJIM4eCKHX HaJ[MOJICKYIAPHBIX CTPYKTyp, KOTOPbIe CBA3AHbI 
MexKTy coool Heynopsxq04ueHHbIMH OOsaCTAMH WomwHMepa. Takoe MHorooOpa3ve KoHdurypaynu 
MOJI€KyJIbI OOYCIABIMBaeT CHJIbHad MONOCAa MOTOWeHHA B VK-cnextpax. Ha puc.1 
lpeyzctapyenbi MK-ciekTpbi WesWOO3bI H MAKPOKPHCTAIMY4eCKON LWesOIO3bI OOpa3ziOB aMapaHta, 
pactoponmmM, apOy3a uv akopia. B ciekTpax Bo Bcex oOpa3r0B MKI] wHTeHcuBHOcTb MormolmeHua 
HECKOJIBKO HwKe Ha 4% (puc.l. KpuBaa 2). Tlonocbl nornomleHHa, XapakTepH3yrolWe OCHOBHBIe 
CBOMCTBA I[eJIOIO3bI MH MAKPOKPUCTaIM4eCKON WeIWIOIO3bI, IpHBeAeHI B Tadsuue 1. 


Tadnuya | 
Tlou1ochi noriomenna em |, B HK-cnekTpax [eJJ110.103bI 

DyHKUMOHAJIBHBIC AmapaHta Pactroponm™1 Apoy3a AKopua 

Tpyltibl 
Tes110s103b1 

OH(c H cpa3510) 3331,09 3336,13 3291,80 3337,14 

CH 2900,4 2833,30 2900,04 2893,04 

Ar(C6Hs) 1600,02 1583,30 1631,24 1583,60 

>CH> 1315,60 1315,45 1316,02 1315,53 

-C-OH 1159,43 1159,09 1159,60 1159,89 

-C-O-C- 1029,93 1030,37 1030,82 1029,49 

MKIt 
OH(c H cpa3pr0)* 3336,17 3336,15 3291,80 3337,12 
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CH 2892,02 2892,15 2900,00 2883,67 
Ar(C6Hs) 1666,67 1666,67 1616,67 1666,67 
>CH2 1315,43 1314,85 1315,49 1314,52 
-C-OH 1159,46 1159,06 1159,60 1166,67 
-C-O-C- 1029,12 1054,64 1029,67 1026,86 


*DyHKUMOHAIbHbIe Tpyiiibl Wewou03b1 uw MKI] Haxogatcad B OHOM HHTepBasie MOOCHI 
norsomjenua. [lostoMy OHH OJMHAaKOBEI. 

Jia Bcex aHamM3upyeMbIxX oOpa3ll0B OOCbI MOrIOWIeHHA COOTBETCTBYIONIHM 
(PYHKUMOHAIIBHBIM TpyilaM Maso OTIMYaeTCA Mey coool. Kak ja WemONO3bI Tak HW WIA MKII. 
3HayeHHA HoNOca HOromeHua HaxogaTca B upeyenax 3500-3000 cm, uro coorBeTcTByeT 
THPOKCHIbHOW Tpyritie C BbICOKOM MHTCHCHBHOCTBIO BOJOpOAHbIX cBxA3ei. BalleHTHbIe KOIeOaHHA B 
METHIICHOBBIX FpyMaxX WesONOSbI MpoABAAIOTCA B OOacTH 3000-2800 cm |. Tomocsr 2945 u 2853 
cm 'XapaKTepH3yI0T, COOTBETCTBCHHO, AaCCHMCTPHYHBIe HM CHMMeTPHYHBIe BaJIeHTHbIe KoseOaHHA 
MeTHJIeHOBBIX rpynm [9]. [1a KomMM4eCTBeEHHOM OLeCHKH CTPYKTYpbI UWeJONO3bI BbIOMpaIOT B 
KauecTBe BHYTPeHHero CTaHJapta Mcromb3yeTca Momocy 2900 cm |, c dyHKUMOHANBHON rpynnoit CH» 
C BbICOKOM HHTCHCHBHOCTbIO HM CHMMCTPHYHOM BaJICHTHOM. 

Vntencusuas 1ojioca C MaKCHMyMOoM oKorIo0 1640 cm! UIA BbIOPAHHbIX OOPa3I{OB MWeIIFOO3bI U 
MKI] npunaniexat ZedopMalHoOHHEIM KOJIeOaHHaM OH rpynn BozbI, IpHcyTcTByrouleli BO BCex 
oOpa3irax. 

Tlonoca 1314-1315 cm | xapakrepu3yer qesbopmamuonnpre KoneGanus C-H cpa3u. B oGmacTu 
YaCTOT IIPOABIIAIOTCA BaJICHTHbIe KONeOaHuA 1075-1020, 1150 cM C-O, C-C, KouIbIeBbIX CTPyKTYp, 
BHelmHHe edopMalHonHble KoeOaHHa rpymm CH2, COH, CCO, CCH. W3menenue Bs 
WHTCHCHBHOCTAX TeswO03b1 AH MKI] oOpa3ioB u3 amMapaHta, pacropomuu, apOy3a u AKopua B 
o6nacrax 1030-1055 cm | HesHauMTembHa. 

Ilonocbr MormoujeHuaA v, MH WHTeHcuBHOCTB, T,% B WK-cneKrpax uw aHHble WWId pacueta 
CTeIeHM yIops{OUeHHOCTH Leso03bI H MKI] mpuBeyensi B Tabmuue 2. 


Tadnuua 2 
Tlosocbi norsomjeHus 0, 1 HHTeHCHBHOCTS, T,% B UMK-cnekTpax 
Amapauta v /T,% Pacroponmmu v /T,% Apoy3a v /T,% Akopua v /T,% 
Tes1110J103b1 
2900,4 / 96,50 2833,30 / 96,50 2900,04 / 96,00 2893,04 / 94,65 
1315,60 / 93,49 1315,45 / 94,99 1316,02 / 94,07 1315,53 / 92,02 
MKII 
2892,02 / 93,27 2892,15 / 93,25 2900,00 / 94,50 2883,67 / 95,20 
1315,43 / 90,11 1314,85 / 90,23 1315,49 / 92,13 1314,52 / 94,50 


CreneHu ynopsyqoueHHocTu wemo03b1 4 MKII K paccuntprpamm mo MeToyy Hempcona u 
O’Kouuopa [8]: 
K = T1372/T2000, roe T — HHTEHCHBHOCTS, %. 
Pe3yibTaTbl pacuéTOB IpHBeeHE! B TaOsIMye 3. 
IIpu rugpomu3e oOpa3il0B IesWIFOO3bI B CMecH pacTBopos (10%) cepHoi KHCIIOTHI H Mepekucu 
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Bogopoya B cooTHOomeHHH 1:1, MpoucxOQUT AeCTPyKUMA WeIWIONO3bI, MH MpHBOAHT HeKOTOpEIe 
CHWKCHHA YIOPAXOUCHHOCTH BOJIOKHUCTBIX YaCTHI WeswO03bI. UTo BUAHO BO BCex OOpa3rtax MKII. 
Ilo waHHpim puc.l-4 Ha creKTpax oOpa3l0B resmtromn03br 4 MKI] makcumMyMbI normomeHua 
lipaktTu4yecku copnayaror. LWupokasa mosoca NOrionjeHna OOpa3OB WesIONO3bI B OOacTu 3340-3300 
cm | WK-cnexrp wemmomosbi, cBa3aHa C BaJICHTHBIMM KOeOaHHAMM TMPOKCHIbHBIX Irpynn, 
BOBJICUGHHBIX B BOJOPOAHbIe CBA3H. OTMedeHO HeOoOIbIIOe CMeLeHHe MAKCHMyMa TIOIOCbI OOpa3iloB 
MUKPOKPHCTaWIM4eCKON IeJIIOO3bI, BAICHTHBIX KONeOaHHit OH-rpyn, B BbICOKOYaCTOTHYIO 
oOnacTb. HanMeHbiiad# YacTb KOHTypa 93TOM MONOCKI, IPH CMelleHHH MaKCHMyMa B CTOpOHy Oosiee 
BbICOKHX 4aCTOT, CBHJ{CTeIbBCTBYeT OO YMCHbIICHHM OJ Tpylitl, BKIOUGHHEIX B OosIee CHJIbHbIC 
BOJOpOHbIe CBA3H, T.e. O pa3pbIXJICHHH CTpyKTypbl TrHypomM30BaHHoOH MKII, mo cpaBHeHuto 
VCXONHOM remmoOn03bI. OTHOMeHHe HHTeHCHBHOCTei nonoc upu 1315 u 2900 cm’ B KayecTBe 
WOKazaTesA CTEMCHH YHOPAAOYCHHOCTH Jlyulle OTpaxkaeT H3MCHEHHA, KOTOpbie Ipoucxoyzat B MKII. 
VHyekc CHMMeTPpHYHOCTH OLeCHHBaIN 10 OTHOLMIeHHIO JIeBoli (a) HU MpaBol (6) 4acTei WIMpHHI 
(puc.2) tonocbl mormomjeHua (OH)-rpynn [4], u3mMepeHHbIX OT CepeqHHbI MepneHyMKyslapa, 
IIpOBeeEHHOrO Yepe3 MaKCHMYyM oOcbI Horsomenua OH-rpynn. 
Puc2. WK-cnextp nonocsr OH-rpynnsi 
B yquama30He 
3500-3000 cm' MKII pacropommu 
(qa IpuMepa). 


4000 3500 —] 3000 
CM 


Ilo pacuéTHbIM aHHbIM, BUAHO, 4YTO WemON03a HM MKII apOy3a u akopiia OTIMUYAIOTCA, OT 


lyemro103b1 AH MK amapauta u pacropommm (Ta6.1.3). 


Tadsuua 3 
Crenlenu ynopsjO4eHHOCTH WH HHAeKCa CHMMeCTPHU4HOCTH MO10chI HoriomenHa = OH-rpynn 
o6pa3oB Wes110103b1 H MKIY 
CremeHb yiopsq04eHHOCTH, Vnaexc CuMMeTpH4uHOCTH 
Oopa31ibI K TOOCHI MorsomjeHua OH- 
I[CJJIEOJIOSBI rpynn mp max= 1. 
Llemsros103a MKII Llems1ro103a MKII 
AmapaHta 0,969 0,966 0,750 0,750 
Pactopomua 0,984 0,968 0,706 0,705 
Apoy3 0,980 0,975 0,667 0,611 
Akopua 0,954 0,993 0,667 0,667 


IIpumeuanne: 1. MWuaexc max cuMMeTpuyHocTH = 1. 

2.Vnyekc CHMMETPHYHOCTH HOOChI NormomeHHa OH-rpyntt xXJIOMKOBO WesOO3bI = 0,79 [4]. 
Vuyekc CHMMeTpHYHOCTH HoONOCkI NormoumjeHua OH-rpynn uemono3b1 4 MKII amapauta u 

pacToponiiM Haxoyqutca B mpenenax 0,705-0,750. A oOpa3ij0B Wemmron03b1 H MKII apOy3a uv akopia 
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Oonee Hu3KHe — 0,611-0,687. STO MoxKHO OOSACHHTL TEM, UTO BHYTPHMOJICKyJAPHbIe BOAOPOAHbIC 
CBA3H HaMMeHee BbIpaxkeHb! B esON03e MKI] apOy3a u akKoplia, EM MexKMOIIeKyApHbIe. A TakxKe, 
OvomorM4ecKHe (akTOpbI — cTeOmH apOy3a MH AKOpila, pactipocTépTbie Mo 3emsIe, a aMapaHTa u 
pactTopomiiia — pacTyT BBepx, Hx BbICOTa FocTHraeT 0 1,5M. BuyuMmo, 9TH OHOMOrM4eCKHe PakTOpEI 
pacTeHuli, TakoKe BJIMAIOT Ha YCHJICHHe MOJICKYJIAPHBIX CBA3CH MWeJUIOIO3BI. 


CH,OH 
re) 
OH as 
HO H 
H OH 


BprjeseHHbtle B POpMy.1e Wes1.110103b1: OH — BHyTpUMOJIeKyJIAPHbIe BOLOPOHbIe cBA3H. OH — 
M@XKMOJICKYIIAPHbIe BOJOPOHbIe CBA3H. 

VHekcbl CHMMeTpH4HOCTH, Oosee OH3KONH K eMHUIe, — UMeeT IeJWIKOI03a H3 aMapaHTa UH 

pactoponia, 4TO TOBOpHT O Oosee OAHOPOAHOM paciipeyeleHHH BHYTPHMOJIeKyIAPHbIX 4H 
MO@XKMOJICKYIAPHBIX BOJOPOAHbIX CBA3eH. Kpome Toro, 10 dopMe omocbr OH-rpynit MoxHO y3HaTb 
WO XHMHYECKON OJHOPOAHOCTH MOJYYCHHIX NpOH3BOAHBIX[9]. 
Bprpoabr. Ha ocHopanuu JjaHHbIX CIeKTPpOCKONMYeCKOrO McciIeqOBaHHaA, WoKa3aHo, 4uTo MK- 
CHeEKTPOCKONMMU IeJIKOIO3bI MW MUKPOKpPHCTaWIM4ecKOH IesWIONO3bI H3 cTeOei IeKapCTBeHHbIxX 
pacteHuit (amaranthus, silybum marianum, tribulus terrestris, citrullus), u3yaeHue ux cTereHeli 
YIOPAAOUCHHOCTH OOpa3OB WeJJIFOJIO3bI, OHH HaxOsATCA B Mpeyemax 954-0,969, a MKII - or 0,966 
no 0,993. Unyexca cuMMeTpH4yHoOcTH MosocbI Normomjenua OH-rpynm oOpa3i{oB Wesro03bI — 0,667- 
0,750, a MKI] ot 0,611 go 0,750. bonee Hu3kuve WMHeKcbl CHMMeTpHuHOCcTH — y oOpa3iloB 
yemmro03b1 A MKII apOy3a vu akopua. 
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